MuHMCTEPCTBO Haykn 1 Bbicllero obpasoBaHusa Poccuinckon ®epepaumnm
depepanbHoe rocyaapcTBeHHoe BrogxeTHoe obpasoBaTternbHoe ydpexaeHue

BbiCLLEro obpasoBaHus

«CaHkT-lNeTepbyprcknii rocygapCTBEHHbIN YHUBEPCUTET NPOMBILLIIEHHBIX TEXHOMNOMMI 1 An3anHay
(cneryntn)

YTBEPXOAIO

[MepBbIi NpOpPEKTOp, NPOPEKTOP
no YP

A.E. PyguH

Pa6o4yasa nporpamma AUCLUNNUHbDI

| 51.0.05

| Matematuka

Yy4yeOHbIN nnaH:

Kadenpa:

[ 21 ]

2025-2026 09.03.02 BLUMM UT B gnsanHe O30 Ne1-2-19.plx

NHMOPMaLMOHHBIX 1 YNpaBnsoWmxX cucTeM

HanpaBneHne nogroToBku:
(cneuunanbHOCTL)

Mpodmnb noaroToBku:
(cneunanusauus)

YpoBeHb 06pa3oBaHus:

dopma oby4eHus:

MnaH y4ye6HOro npouecca

09.03.02 NHdopMaLUMOHHbIE CUCTEMbI U TEXHONOTUK

MHopMaLnoHHbIE TEXHOMOIMMK B AM3aliHe

OakanaBspuaT

OYHO-3a04Had

KoHTakTHasa pabota i
Cemectp abvuainuCa Cam. | KowTpore, ;Fk)gg'?: FIpOMq;:(i’/,\'I{IgLIHOI;I
(kypc ans 3A0) Jlekunn 325;'(;; pabora Hac. 3ET , arrecrayuu
1 Ml 32 32 89 27 5 Skasamen
PMng 32 32 89 27 5
5 Ml 34 34 49 27 4 SkaaMeH
PMng 34 34 49 27 4
3 Ml 16 16 85 27 4 SkaaMeH
PMng 16 16 85 27 4
Ml 17 17 119 27 5
4 Ok3ameH
P 17 17 119 27 5
Vroro ML 99 99 342 108 18
Prg 99 99 342 108 18

CaHkT-lNeTepbypr
2025



Pabouas nporpamma gUCLMNITMHBI COCTaBMeHa B COOTBETCTBMM C oeeparibHbIM rocy4apcTBEHHbIM 06pa3oBaTenbHbIM
CTaH4apToM BbicLlero obpasoBaHus no HanpaeneHuto nogrotosku 09.03.02 MHdopmaunoHHbIE CUCTEMbBI Y TEXHONOTUN,
YTBEPXKAEHHBIM Npukasom MuHobpHaykm Poccum ot 19.09.2017 r. Ne 926

CocrtaButensb (1):

KaHanaaT U3nKo-maTeMaTmyecknx Hayk, [loueHT CenyHoBa Enena
AHaTOnbeBHa

Ot kadeapbl cocTaBUTENS: IposnoBa EneHa

3aBeaytowmi kadenpor MHPOPMAaLMOHHBLIX U HwkonaeBHa

ynpaBnAnLWNX CUCTEM

Ot BbInyckatoLen kadeapbi: IposgoBa EneHa
3aBeayownii kadeapon HuvkonaesHa

MeToaunyeckun otaen:




1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb pucumnnuubl: CdopmupoBaTb koMneTeHumm oby4vatowerocas B obnactm nuMHenHow anrebpsbl,
aHanuUTUYeckon reoMeTpun, a Tawkke B 06nacTM MaTemMaTMYecKoro aHanusa, TeopuuM BEPOSITHOCTU U CTaTUCTUKMW.

C(bOpMVIpOBaTb HaBbIKN NOCTPOEHUA N NPUMEHEHUA MoZenen, BO3HUKaLWLNX B I/IH)KeHepHOIZ npakTuke 1 nposeaeHmna pac4eToB
Nno Takum mogenam.

1.2 3apgauv AMcUUNNUHbI:

CdopmumpoBaTth 6a30BbIN HAOOP 3HAHWUIA B NMHENHOW anrebpe n MaTemMaTUY4EeCKOM aHanuae, TeopumM BEPOSTHOCTM U
MaTeMaTUYECKON CTaTUCTUKE.

Pa3BuTb nornyeckoe n anropnTMmn4eckoe MbliluneHne o6yqarou.|,mx0ﬂ;
BblpaGOTaTb NnepBUYHbIE HaBblKM MaTeMaTU4eCKOro nccnegoBaHnAa npuknagHbixX 3agay ¢ uCnonb3oBaHMEM annapaTta

anrebpbl U reomeTpum (NOCTPOEHME MOZENN TEXHUYECKOrO MpoLecca Unn SBMEHNS U peLleHne 3adayun MaTemaTuyeckumm
MeTogammn);

MpepmoctaButb OOyvalOLWMMCA BO3MOXHOCTU AN (DOPMUPOBAHUS HAaBLIKOB B pPELUEHUN MaTeMaTU4eckux W
nccnegoBaTenbCkMX 3a4ay C 4OBEAEHNEM PELLEHNsI 40 NPUEMNEMOro pesyrnbTaTta (opmMyrbl, Yncna, rpadmka, Ka4ecTBEHHbIE
BbIBOAbI).

1.3 TpeboBaHus k NnpeaBapuTENbLHOMN NOAroTOBKe 00yyYaroLeroca:

I'Ipe,D,BapMTeanaﬂ noAroToBKa npeanonaraeTt co3gaHne OCHOBbI AnA d)OpMI/IpOBaHI/IFl KoMneTeHuun, YKa3aHHbIX B .
2, npun n3yveHnn gucumnninH:

OvcumnnuHa 6asupyeTcs Ha KOMMNETEHUMSX, CPOPMUPOBAHHbIX Ha NpeablayLeM ypoBHe 06pa3oBaHus

2 KOMMNETEHUMU OBYYAIOLLUEIrOCA, POPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA AUCLUNNUHDbI

OlK-1: CnocobeH NnpuMeHATbL eCTECTBEHHOHaY4YHble U OOLEenHXXeHepPHbIe 3HaHUA, MeTOAbl MaTeMaTUYECKOro
aHanusa n MoaenupoBaHUsA, TEOPETUYECKOIro U IKCNEepPMMEeHTaNbHOro uccnefoBaHus B npodeccuoHanbLHomn
AesATeNbHOCTHU;

3HaTb: OCHOBHbIE MOHATUA 1 CTporune gokasartenbCTBa QJaKTOB OCHOBHbIX pa3aenoB KypCca MmaTteMaTn4eCcKoro aHanumaa
Ymetb: pewaTtb CTaHOapTHbIe I'IpOCbeCCVIOHaJ'IbeIe 3ajayum c npuMeHeHnemMm MeTo4oB MaTeMaTu4eCckoro aHanumsaa
BnapeTb: HaBblkaMn MaTeMaTMYeCKOro nccrnefoBaHms 00 bLEKTOB I'IpOdDeCCVIOHaJ'IbHOVI [eATeNIbHOCTU

OlMK-8: CnocobeH npMMeHATb MaTeMaTn4yeckue mogernun, Metoabl U cpeacTBa NPoekKTUpoBaHuA MHCbOpMauVIOHHbIX u
aBTOMaTU3NPOBaHHbLIX CUCTEM.

3HaTb: MeToAbl MaTeEMaTUYECKOrO aHanmaa, TEOpUn BEPOATHOCTU U MaTemaTUyYeCcKon CTaTUCTUKM

Ymethb: NPUMEHATb MaTeMaTn4eCckme MeTobl Npn NPpOeKTUpoBaHn VIHQJOpMaLWIOHHbIX M aBTOMaTU3NPOBaAHHbIX CUCTEM

BnapeTb: HaBbikaMy NPUMEHEHUA MaTeMaTUYECKNX METOLOB MNpU pelleHnn NpodeccMoHarnbHbIX 3aga4y C UCMosib30BaHUEM
WH(POPMaLIMOHHBIX TEXHONOTNIA

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE

O |KoHTakTHas
< 6
a paboTa
5 WHHOBaL, dopma
HanmeHoBaHuWe 1 cogepxaHue pasgenos, 8 = CP
. 2 E dopmbl TekyLiero
TEM U Y4EOHbIX 3aHATUI s d Nex. Mp. (4achbl) SAHSTVIA KOHTPOS
(6]
© 2 | (uackl) | (acsl)
4

Pasgen 1. JlnuHeiHasn n BekTopHasi anrebpa

Tema 1. Bektopa, matpuubl, onpegenvrenu.
MpakTuyeckoe 3aHsaTMe: Onepaunn ¢
BekTopamu. [lenctena Hag maTpuuamu. 4 5 10
Cnocobbl nogcyeTa onpegenuTenen.
(PewweHune 3anay)

Tema 2. PelueHne cuctem nmuHemnHbIX

YpPaBHEHUN. 6 5 9

MpakTnyeckoe 3aHsTue: PelleHne cuctem 1 K
NVHENHbIX YPaBHEHNN.

Tema 3. Teopus BEKTOPHbIX MPOCTPAHCTB.

JInHenHasa 3aBUCMMOCTb, NMHENHad

He3aBMCMMOCTb, 6a3unc, KoopauHaThlI.

JInHenHbIe onepaTopbl U UX MaTpuyHas 4 6 8

dopma. CnekTpanbHbIN aHann3 maTpuL.
MpakTnyeckoe 3aHsTre: JIMHENHbIE
onepauun Hag BeKTopaMu (pelleHne 3agaq)




Tema 4. bunuHenHble N KBagpaTU4HbIE
dopmbl. MpuBepoeHne  KBagpaTUYHbIX
dopm

K KaHOHU4YeckoMy Buay. CkanspHoe n
BEKTOPHOE Npon3BedeHue.

lMpakTnyeckoe 3aHsTHe: [NpMeHeHne
CKansapHOro n BEKTOPHOro npomnssedeHus ons
pelueHus NpuknagHbix 3agad. (PeweHne

Pasgen 2. AHanutnyeckasi reomeTpus

14

Tema 5. Cucrtembl koopamHaT B ABYMEPHOM U
TpeXMepHOM NPOCTPaHCTBaXx.

MpakTnyeckoe 3aHsaTue: Metoa koopavHaT
(peweHne 3agav)

Tema 6. NMpsmasn Ha NIOCKOCTH.
lMpakTnyeckoe 3aHsTHe: [NpMeHeHne
ypaBHEHWI NPSAMON B peLleHUN NPakTU4eCKmX
3agau.

12

nn

Tema 7. NMpsamas n NIOCKOCTb B TPEXMEPHOM
NPOCTPaHCTBE.

lMpakTnyeckoe 3aHsaTHeE: PelleHne 3agad c
NpUMEHeHNEM ypaBHEHUN NPSIMON U
NSIOCKOCTU B MPOCTpaHcTBe/

14

Tema 8. KpuBble BTOporo nopsgka Ha
NNOCKOCTH.

lMpakTunyeckoe 3aHsTHe: PelueHni
KaHOHWYECKNX ypaBHEHMWI KPUBOW BTOPOro
nopsigka.

10

Utoro B cemecTpe (Ha kypce ansa 3A0)

12

KoHcynbTaumm 1 npoMexyToyHas atTectaums
(Ok3ameH)

89

245

Pasgen 3. OcHoBbl anddepeHumnansHoro
ncuncneHus

Tema 9. MNMpepensl 1 UX BbIYUCNEHNE.
3ameuaTenbHble npeaensl. HenpepbIBHOCTb
dYHKUNA.

MpakTnyeckoe 3aHsTHe: BblumcneHne
npegenos yHKunn. iccnegosanme yHKLNN
Ha HenpepbIBHOCTb, MOUCK TOYEK pa3pbiBa.
(peweHne 3agav)

Tema 10. MNMponsBogHas, ee reoMmeTpuieckmne
N pm3nYECKNE NPUNOXKEHNS.

MpakTnyeckoe 3aHsTME: PewleHne 3agad Ha
BblYMCEHNE NPOU3BOLHOM OOHON
nepemMeHHOMN.

Tema 11. UccnepoBaHue oyHKUMiA C
nomMoLLbio anddepeHumnanbHOro
nUcunCreHus.

lMpakTnyeckoe 3aHsTHe: [NprMeHeHne
npasuna Jlonutansa ansa packpbitus
HeonpeaeneHHOCTEN. (peLleHne 3agaq)

10

Pasgen 4. OcHOBbI MHTErpanbHoro
ncuYmcneHus

10

Tema 12. lNepBoobpasHas.

OnpegeneHue 1 OCHOBHbIE CBOWCTBA.
WHTerpupoBaHue No Yyactam 1 3ameHa
nepemeHHbIX. IHTerpmpoBaHune
pauunoHanbHbIX yHKUUA. OCHOBHbIE KNacchl
UHTErpupyembiX OyHKLUNA.

MpakTnyeckoe 3aHsaTue: PelleHve 3agad ¢
NPYMEHEHNEM UHTErPUPOBaHKWS MO YacTsaM U
3aMeHON nepemMeHHbIX. BeluncrneHue
HeonpegeneHHbix MHTerpanos. (PeweHne
3ajauv)

10




Tema 13. OnpegenexHbii MHTerpar.
OnpepneneHne n OCHOBHbIE CBONCTBA.
dopmyna HetoToHa-llenbHuua.
WHTerpnpoBaHune no 4actam 1 3aMeHa
nepeMmeHHbiXx. ['eomeTpuyeckue,
MeXaHN4eckne n usnyeckme npuUnoXxeHus
onpepgerneHHbix nHterpanos. MNpubnmxkeHHoe
BblYMCNEHNE MHTErpanos: opmyna
Tpaneuun, popmyna CumncoHa.
HecobcTBEHHbIE MHTErpanbl 1 nx
BblYUCTEHME.

MpakTnyeckoe 3aHsaTME: BbluncneHue
onpeerieHHoro nHTerpana pasfnyHbiMm
cnocobamu. BeluncneHme HecobCTBEHHOIO
uHTerpana. (PeweHnune 3agay)

10

UTtoro B cemecTpe (Ha kypce ansa 3A0)

34

34

49

KoHcynbTaumm n npomexyToyHas aTTectaums
(Ok3ameH)

245

Pasgen 5. (DyHKLI,I/II/I HECKOJ1bKMX NepeMeHHbIX

Tema 14. JuddepeHumnansHoe ncuncneHne
PYHKUUIA HECKOMNBKUX NepeMeHHbIX. YacTHble
NpPou3BoAHbIe, NepBbIN NOSHLIN
aunddpepeHyman, rpagueHT, NponM3BoaHas no
HanpaBneHuto. Beiclwie nponssBogHbie.
Heobxoanmoe n goctatoyHoe ycrnosume
rniokanbHOro aKkcTpemyma. 3agada Ha
rnobarnbHbIi MakKCUMyM U MUHUMYM.
lMpakTuyeckoe 3aHsATUE: UCCnedoBaHNe
dYHKUMA N NOCTpOeHME rpacnkoB (peLueHne
3agauv)

11

Tema 15. [IBOWHO 1 NOBTOPHbIE MHTErparnbl.
OnpeneneHne U OCHOBHbIE CBONCTBA.
BblumcneHne ABOMHbIX MHTErpanoB. 3ameHa
nepemMeHHbIX B JBOMHOM UHTerparne.
eomeTpuyeckme, MexaHudeckme n
dusnyeckme NpUNoXeHNss ABONHbIX
WHTEerparnos.

KpuBonuHelnHble nHTerpansl nepeoro u
BTOpOro poga. OnpegeneHve, OCHOBHbIE
CBOWNCTBA, BblYNCIIEHUE.

lMpakTnyeckoe 3aHsaTHE: BblumcneHue
[OBOVIHbIX MHTErpanos. BeluncneHue
KPVBOMMHENHbIX UHTErpanos. (peleHne
3agauv).

10

Pasgen 6. Teopusa psgos

Tema 16. Yucnosble psifibl, OCHOBHbIE
onpegenenHnsi. Teopusi NONOXUTENBHbIX
PSAOB: MPU3HaKku cpaBHeHus, Kown
HOanambepa. 3HakonepemeHHble paabl,
npusHak Jlenbruua.

MpakTnyeckoe 3aHsTue: iccnenosaHue Ha
CXOAMMOCTb YMCIOBLIX PAAoB. MpumeHeHne
Teopembl JlenbHuua. (PeweHne 3agay)

16

Tema 17. ®yHKUMOHANbHbIE psiabl, 06nacTb
cxoammocTun. CTeneHHble psabl, paauyc
CXOOUMOCTM CTEMNEHHOro psaa.

Psg dypbe: ocCHOBHble onpeaeneHus.
MpakTnyeckoe 3aHsaTME: BbluMcneHne
paguyca u MHTepBara CXoAMMOCTM
CTeneHHoro psaa.

16




Pasgen 7. OnemeHTbl Teopun
anddepeHumnanbHbIX ypaBHEHWUI

Tema 18. OBbIKHOBEHHbIE
onddepeHumansHble ypaBHEHNSA NepBOro
nopsigka.

OnpepneneHune, OCHOBHbIE CBONCTBA,
reomeTpuyeckas nHtepnpetaumsi. Odwee
pelleHune, pelleHmne 3agadn Kowm
(HavyanbHOW 3agaun). ypaBHEHUSI C
pasgensowmmMmca nepemMeHHbIMU, NIMHENHbIE
ypaBHEHUS, OOHOPOAHbIE YPABHEHNS 1
NPVBOASLLNECS K HAM, YPABHEHWS B MOJSTHbIX
onddepeHumanax.

MpakTuyeckoe 3aHsTue: PelleHve
onddepeHumansHbIX ypaBHEHUI NepPBOro
nopsigka.

16

Tema 19. OBbIKHOBEHHbIE
anddepeHumnansHble ypaBHEHUS BbICLLMX
nopsigkoB. OcHoBHbIE onpeaeneruns. ObLuee
pelleHue, pelleHue 3agaum Kowm
(HavanbHoW 3agaun). JIMHenHble
anddepeHumnansHble YpaBHEHWSI BTOPOro
nopsagka. basmc npocTpaHcTBa peLleHui.
JInHenHble audpdpbepeHymnansHble ypaBHEHUS
BTOPOro nopsigka ¢ NOCTOSHHbIMM
KoadppumLmeHTamm (O QHOPOAHBIE U
HEOOHOPOAHbLIE).

MpakTuyeckoe 3aHsaTue: PelleHve
onddepeHumanbHbIX ypaBHEHUI BTOPOro
nopsiaka.

16

Utoro B cemecTpe (Ha kypce ansa 3A0)

16

16

85

KoHcynbTaumm n npoMexyTodHas aTTectauums
(Ok3ameH)

2,5

24,5

Pasgen 8. OCHOBbI TEOPUM BEPOSATHOCTU

Tema 20. MNMpegmeT Teopun BEPOATHOCTH.
OCHOBHbIE MOJIOXEHMS TEOPUN BEPOSATHOCTM.
OnemeHTbl KOMOMHATOPUKK (MEPECTaHOBKMY,
pasMeLLeHmns, coveTaHus).

[MpocTpaHCTBO 3NIEMEHTaPHbIX COOLITUN.
OCHOBHbIE aKCMOMbl TEOPUUN BEPOSITHOCTMW.
YpHoBas cxema. OCHOBHbIE TEOPETUKO-
BEPOATHOCTHbIE OYHKLMM N NX CBOMCTBA.
MpakTnyeckoe 3aHATME: Bbluncnexve
BEPOSATHOCTU CObbITUS (peLLeHne 3agay)

Tema 21. OCHOBHbIE€ XapakTEPUCTUKN
CcnyyYyanHoun BenuyuHbl. PacnpeneneHns
cny4variHomn BenuyuHel. NpeaensHble
TeopeMbl TEOPUN BEPOSITHOCTM, 3aKOHbI
B6onbLumx yucen.

MpakTuyeckoe 3aHsaTme: OnpegenexHve
cny4ariHon BenuuuHel. PelueHuve 3agady ¢
NMPUMEHEHNEM OCHOBHbIX TEOPEM TEOPUM
BEPOSATHOCTW.

26

40




Paspgen 9. MaTtemaTtuyeckasa ctaTucTumka

Tema 22. OcHOBHbIe 3a4a4M U NMOHATUSA
MaTcTaTUCTUKN. Beibopka 1 cnocobbl ee
3aganus. MpynnupoBaHue BbIGOPKN,
rmcTorpamMmma M MosIMroH 4acTtot. ToyeuvHoe
n

WHTEpBaIbHOE OLEHMBAHNE OCHOBHbIX
XapaKTepuCTuK. 4 4 27
OueHka yHKUMM pacnpeneneHus un
NMOTHOCTU pacnpeaeneHus.
MpakTuyeckoe 3aHsTME: Bbibopka.
BapuraumnoHHbi psg. ToyeyHoe un
WHTEepBarnbHOE pacrnpeneneHme BolOOPKM. as
MonuroH yacTtoT u ructorpamma (PelueHne

Tema 23. MeToOn MOMEHTOB 1 METO[,
MakcuMarnbHOro npaegonogobus npu
NOCTPOEHMM oLeHOK. NMpoBepka runoTes.
KoppenaunoHHbin aHanus. MeTtog
HaUMeHbLUNX KBaApaToOB M OAHOMEPHas
perpeccusi. 5 5 26
MpakTtnyeckoe 3aHsTue: MNMNoabop
TeopeTn4eckoro pacnpegenenus. Nposepka
rmnoTes. HaxoxaeHne napaMmeTpoB
BbIOOPOYHOIO YpaBHEHUST NTMHENHOWN
perpeccun. (PelwweHne 3agav)

Wtoro B cemecTtpe (Ha kypce ans 3A0) 17 17 119
KoHcynbTauuu n npoMexyTovHas attectaums 25 245
(Ok3ameH)

Bcero koHTakTHas pabéora n CP no
AucuunnuHe 208 440

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHne y4ebHbIM NraHoM He npegycMOTPeHo

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOMN ATTECTALIUK

5.1 OnucaHue nokasareneun, KpUTEpPMEB U CUCTEMbI OLLeHUBAHUA pe3yfibTaToOB 00y4YeHuUs
5.1.1 NokasaTenu oueHUBaHUA

Koa HanmeHoBaHMe oLueHO4YHOro
MokasaTenu oueHnBaHUA pe3ynbTaToB 0bydeHus
KOMMNeTeHUUn cpencrtea

[aeT onpeneneHne 0CHOBHbIX MOHATUIA U TEOPEM NMHENHOW anredpbl 1
pasgenoB MaTteMaTUYeCKOro aHanunsa — amddepeHumansHoro u
OrK-1 WHTErpanbHOro ucumncnexns, guddepeHumnansHbIX ypaBHEHUN; a Takxke
BOCMPOM3BOANT UX fOKa3aTenbCTBa, NO3BOMAOLLNE YCTAHOBUTD
B3aMMOCBS3b MEXAY MaTeMaTuyecknmm o0 bekTaMmm U CBOMCTBaMU 3TUX

Bonpocbl anst ycTHoro
cobecenoBaHusi
MpakTnKko-oprMeHTUpoBaHHOE
3agaHue (3agada)

obbekToB

PeluaeT TMnoBble 3a4aym No OCHOBHLIM pasaenam Kypca, NpUMeHsist
MaTemMaTu4eckne MeToabl U MOAENM.

CamocTosTenbHO paboTaeT ¢ MateMaTUyYecKkon nuTepaTypon,
Heobxoanmon ans peLleHns NpuKnagHbIX 3agay, Nonb3yeTcst
Tabnvuamm n cnpaBOYHUKAMM

CTpouT MmaTemaTn4eckyto MOAENbL paccMaTpuBaeMon 3agaym; Beldopa
achdekTMBHOro cnocoba pellueHns 3agayn n cogepxatenbHom
WHTEpNpeTauun NoyvYeHHbIX pe3ynbTaToB

M3naraeT meToabl MaTeMaTU4EeCKOro aHanmsa u NMHeHoONn aJ'II'e6pr ansa

NpPoOeKTnpoBaHNA VIHQDODMaU,VIOHHbIX cuctemMm BOI'IpOCbI Ana yctHoro
OmMK-8 PelwaeT BO3HMKalOWMe maTemaTmdeckme 3agadw. cobecenoBaHus

anMeHﬂeT MaTemMaTun4eckme MeToabl Npu peeHnmn npaKTMKO-OpI/IeHTI/IpOBaHHOG

I'IpOCbeCCI/IOHaJ'IbeIX 3ajad c ncnosnb3oBaHnem I/IH(*)OpMaLI,I/IOHHbIX 3afaHune (33,0,8‘48)

TEXHOMNOrMn




5.1.2 Cucrema 1 KpUTepmm oLeHNBaHUA

Lkana oueHuBaHus

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMMNETEHLIMI

YcTHoe cobecenoBaHme MNMucbmeHHas paboTa

5 (oTnn4yHO)

MonHbIN, Nc4YepnbiBaOLWUN OTBET, SSIBHO
[EeMOHCTpUpYoLLMIA rnybokoe NoHMMaHue
npeameTa v LWMPOKYHO apyauunio B
oLeHnBaeMor obnacTtu, ymeHue
MCnonb3oBaTbh TEOPETUYECKME 3HAHUS NS
peLUeHNs NpaKkTUYeCKNX 3aaau.

4 (xopoLLo) Moaxop k MaTepuany OTBETCTBEHHbIN, HO

OTBET NOSHLIN U NPaBUIbHBIN,
OCHOBaHHbLIN Ha nNpopaboTke BCex
006s3aTenbHbIX UICTOMHUKOB MHOpMaLU.

[OMyLLEHbI B OTBETAX HECYLLECTBEHHbIE
OLWMBKM, KOTOPbIE YCTPAHAIOTCA TOMbKO B
pesynbTaTe cobeceoBaHmus

3 (yooBneTBopuTensHO) | oTBeTax, npoberbl B 3HaHUAX Mo

OTBeT OEMOHCTPUPYeT NoHUMaHne
npeamMeTa B LLENOM Npu HenormHbIX, crnabo
apryMeHTUpOBaHHbIX OTBETax.
MpucyTCTBYIOT rpybble HETOYHOCTU B

HEKOTOPbIM TeMaM, CyLLLECTBEHHbIE
OLLIMBKM, KOTOpblE MOTYT ObITb HaEHbI 1
4YaCTMYHO YCTpaHeHbl B pe3yrnbTaTte
cobecepoBaHus

2 (HeygoBneTBOPUTENBHO)

Hes3HaHune 3Ha4YnTenbHOM YacTun
NPUHUMNNanbLHO BaXKHbIX 311IEMEHTOB
ancuunnuHbl. MHoroyncneHHble
CyLLleCTBEHHbIe owmnbkn. HenoHnmaxve
3agaHHoro sonpoca. NonbiTka
CNUCbIBAHUS, UCMNOJb30BaHMA
HepaspeLleHHbIX TEXHUYECKNX YCTPONCTB
WIM NMONb30BaHUA NOACKA3KOW Opyroro
Yyenoseka (BHe 3aBUCUMOCTU OT
YCNELIHOCTM TaKOW NOMbITKM).

5.2 TunoBble KOHTPOJbHbIE 3alaHUS UNN UHbIE MaTepuanbl, HeO6xoAUMble NS OLeHKU 3HAaHUW, YMEHUMN,
HaBbIKOB U (UNK) onbiTa AEATENbHOCTU
5.2.1 NepeyeHb KOHTPOSbHbIX BONPOCOB

Ne n/n |

®opMynMPOBKM BONPOCOB

Cemectp 1

KomnnekcHble uncna. Anrebpanyeckas opma.

KomnnekcHble unicna. TpuroHomeTpudeckasa opma.

Onpegenutenu 2-ro n 3-ro nopsgkoB. PelweHne cuctem NMHENHbIX YpaBHEHWU U3 OBYX U TPEX YPaBHEHUN.

Onpe,qenmenw N-ro nopsagka. nx AnemMeHTapHble ceonctea. CnocoObl BbIYMCNEHNS.

JInHenHble cnuctemsl n-ro nopsgka. MNpasuno Kpamepa.

MaTpuubl, X BUALI U ONepaumn Hag HUMKU (CNIOXEHNE, YMHOXEHWE, YMHOXEHWUE Ha YMCIo U
TPaHCMOHUPOBaHMe ).

O6patHas maTtpuua.

PelueHe NMHeHbIX CUCTEM  N-Fo NopsaKka B MaTpUYHOM BuAe ( B TepMuHax obpaTHoi MaTpuupl ).

JInHeliHas 3aBUCUMOCTb ( HE3aBMCUMOCTb ) CTONOLIOB MaTpuubl. PaHr maTpuubl.

Teopema 0 6a3MCHOM MUHOpE.

MeToab! BblMMCNEHUSA paHra maTpulbl N HAX0XAEeHUA 6asuncHoro MUHOpPa.

JInHelHble cncTembl ypaBHeHuWI obuiero Buga. Nx anemeHTapHble npeobpasoBanuns. MeTop Naycca.

OD,HOpOﬂHbIe CUCTEMbI ypaBHeHVIVI. PaHr MaTpuubl N CyleCTBOBaHMe HETpMBMaribHOro peLeHuns.

CTpykTypa 06LLero pelieHs 0AHOPOAHON CUCTEMbI YPaBHEHMUIA.

HeogHopoaHble cnucteMbl ypaBHeHUI obLero Buga. Teopema KpoHekepa-Kanennu.

CTpoeHme MHOXecCTBa peUJeHVIVI HeO,D,HOpO,D,HOVI CUCTEMbI ypaBHeHVIVI obLero Buaa.

BekTopHoe npocTpaHcTeo. Onepaumn Hag BEKTopamu.

MoanpocTtpaHcTBa. JIMHenHble 060M04KN.
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CeAa3sb mMexay pas3nnyHbiMun 6asncamum.




20 Mpeobpa3oBaHne koopanHAT Npu 3ameHe 6asuca.

21 JInHenHble onepaTopbl U X MaTpudHas dopma.

22 [lencTBmsa ¢ NMHENHBIMU onepaTopamMMu.

23 MaTpwuyHas cdopma nuMHeriHoro onepatopa. Ee npeobpasoBaHne npu nepexoae k HoOBoMy 6asucy.

24 CoOCTBEHHbIE YMCTa 1 COOCTBEHHbBIE BEKTOPA NTMHEMHOTO onepaTtopa.

25 Mepexoa k 6asncy cobCTBEHHLIX BEKTOPOB, KOraa Bce COBCTBEHHbIE YMCa PasfnyHbI.

26 CumMMeTpuYHLIE onepaTopbl U UX CBOMCTBA.

27 EBknnaoBo npoctpaHcTBo. OpTOHOPMUPOBAaHHBLIN Gasuc.

28 KBagpatuyHble popmbl. MprBegeHne nx Kk guaroHansHOMY Buay.

29 CBoncTBO MHEPUUKN KBagpaTu4iHbIX hopm. MIHOEKCHI 1 paHr KBagpaTUYHbIX OpM.

30 BekTopHOoe npou3BeaeHne, cMellaHHoe Npon3BeaeHe BEKTOPOB.

31 JInHUKM BTOpPOro nopsiaka Ha niocKoCTu.

32 Mpsamas Ha NnockocTu.

33 annunc, ero AUPEeKTpUCHI.

34 M'Mnepbona, ee ANPEKTPUCHI.

35 Mapabona.

36 YpaBHEHUS KpUBbIX BTOPOro Nopsiaka B MNOMSAPHbIX KoopAuHaTax.

37 KoopanHatbl B TpeXMEpPHOM NPOCTPaHCTBE.

38 lMnockocTb B NpOCTpaHCTBE.

39 Mpsamas B npocTpaHcTBe.

40 B3anmMHoOe pacnonoxeHue npsiMor M MIOCKOCTU B NMPOCTPaHCTBE

41 MoBepxXHOCTM BTOPOro nopsigka.

Cemectp 2

42 MocneposatenesHoCTY, MNpegen nocnegoBaTensHOCTU. ApudMeTrKa npeaenos.

43 lMpu3Haku cylecTBOBaHUS nNpegena nocneaoBaTenbHOCTH.

44 BeckoHe4yHO Manble u 6eckoHeqHOo BonbLUne nocneaoBaTenbHOCTU.

45 Mpenen dyHKunK, apudmeTka Npesenos.

46 ®yHKUMK, HenpepbiBHbIE B Touke. Knaccndukauus paspbIBoB.

47 3ameyvaTenbHble Npegensbl, YUCHO €.

48 CeoiicTBa HenpepbIBHbIX (DYHKLUUK, Teopema O Makcumyme.

49 MponsBoaHas, ee reomeTpniecknin n pmsmyecknin cmbicn. TexHuka anddepeHupoBaHms.

50 Mpoun3BoaHble OT aneMeHTapHbIX OYHKLUMIA, OT CIOXHOWM 1 0OpaTHOM YHKLWIA, OT PYHKLWIA, 3a0aHHbIX
napameTpu4ecku.

51 MepBbI AMddepeHuman, ero reoMeTpnyeckuin cMbicsl. MIiBapunaHTHocTb andpdeperHunana. NpumeHeHne
anddepeHumana B YACNEHHbIX 3agavax.

52 lMpounssoaHble n anddepeHumarnbl BbICLUNX NOPSAKOB.

53 Teopembl ®epma u  Ponns.

54 Teopemsl Jlarparxa n Kowww.

55 MpaBwuno Jlonutans.

56 Teopema Tennopa.

57 MOHOTOHHOCTb (OYHKLMM M 3HAK ee NPOU3BOAHON. BbINyKNOCTb (PYHKLUMM U 3HAK BTOPON NPOU3BOAHON. TOUKM
nepernda

58 Heobxoanmoe n goctaToyHOe YCNoBKS NOKanbHOro MakcuMyma ( MMHUMyma ).

59 3apaum o rmobanbHOM M NoKanbHOM MakcMyMe ( MUHUMYME ).

60 AcumMnTOoTbl PyHKUMK. [ocTpoeHne rpadnKkoB u nccnegoBaHne OyHKUUNA.

61 MepBoobpasHas. OnpeaeneHne N 0OCHOBHbIE CBOWCTBA NepBoo6pa3Hoii. Tabnnua OCHOBHbIX NepBOOOpasHbIX.

62 3ameHa nepeMeHHOIN, UHTErpUPOBaHUE Mo YacTsiM B NepBOOGPa3HON.

63 MonnHoMbI, paumoHanbHble YHKLMK, pa3noXeHne paunoHanbHOM OYHKLMN Ha NpoCTeNLLNE paunoHarbHble
OyHKUNN.

64 WHTerpanbl OT paumoHanbHbiX (OyHKLUIA

65 UHTerpanbl OT PyHKUMIA, COAEPX)aLLUNX NppaLmMoHansHOCTM

66 WHTerpnpoBaHne TpUroHoMeTpruyecKnx PyHKLMN

67 OnpepenexHbin nHterpan. OnpegeneHne, OCHOBHbIE CBOMCTBA.

68 WHTerpan kak yHKUuus BepxHero npeaena. HenpepbiBHocTb. Popmyna HetoToHa-TlenbHuua.




69

3ameHa nepemeHHon N MHTEerpmnpoBaHue no 4actqam B onpenerieHHOM nHTerpane

70 HecobGcTBeHHbIE MHTErparnbl nepBoro poga. NpusHakm cxoguMocTy.
71 HecobcTBeHHbIE MHTErpanbl BTOPoro poaa. MpuaHakm cXxogmmocTy.
72 HecobcTBeHHbIE MHTErpanbl BTOPOro poaa. MpuaHakm cXxogmmocTy.
73 OnvHa kpuBon m nnowage nnockon durypel. O6bem Ten BpaLleHus.
Cemectp 3
74 ®YHKUMN HECKONBKMUX NEPEMEHHBIX, 0bLne onpeaenexus. HenpepbiBHOCTb.
75 YacTHble nponsBogHkie. [epBbii nonHbii anddepeHuman. Ero uHBapnaHTHOCTb.
76 OundpdepeHumnpoBaHe CnoXHoOM MYyHKUUN, HESBHON PYHKLIMK.
77 "pagneHT 1 Npon3BoaHas No HanpaBneHuo PyHKLUMN 2 NepeMEHHBbIX.
78 YacTHble npou3BoaHble 1 anddepeHumansl BbiCLUMX NOpaakos, dopmyna Tewnnopa.
79 JlokanbHbIN MakcUMyM (MUHUMYM) OYHKLMU OBYX NEPEMEHHbIX. Heobxoanmele ycrnoBus.
80 [ocTaToyHble YCNOBMSA NTOKanbHOr0 MakcMMmyma (MMHUMYyMa) OYHKUUW ABYX NEPEMEHHBbIX.
81 noGanbHbI MakCMMyM (MUHUMYM) PYHKUMM ABYX NepeMeEHHbIX. Cxema pelueHns 3agaydu.
82 [BonHon nHterpan. OnpegeneHne, OCHOBHbIE CBONCTBA.
83 [MoBTOPHBIN MHTErpan gyHKUMM ABYyX NepemeHHbix. OnpegeneHne, OCHOBHbIE CBONCTBA.
84 CBA3b ABOWHOIO M NOBTOPHOrO UHTErparnos.
85 3ameHa nepeMeHHON B JBONHOM MHTerpare.
86 KpvBonuHenHbi uHTerpan 1 poga. OnpegeneHve, OCHOBHbIE CBOWCTBA.
87 KpvBonuHenHbI uHTerpan 2 poga. OnpegeneHue, OCHOBHbIE CBOWCTBA.
88 dopmyna NpuHa n ee cneacTeus.
89 MpunoxeHUsa ABONHOIO N KPUBONMHENHbIX UHTErpanos
90 YuncrnoBble psabl: OCHOBHbIE ONMpeaeneHns, CXoanmMocTb, kputepuin Kown.
91 MonoxuTtenbHble psaapbl. NprnaHakm cpaBHEHUS.
92 MpunsHak Kowwn n npusHak Janambepa.
93 MHTerpanbHbI NPU3HAK CXOAMMOCTU MOSTOXUTENBHOIO psaa.
94 Psabl ¢ BeLWeCTBEHHBbIMM YnieHaMK. YCNoBHasi U abcomntoTHas CXoaUMOCTb.
95 3Hakouepeaytowmecs psagel. MpusHak cxoammocTu JlenbHuua.
96 ®yHKUMOHanbHble pagbl. CXoAMMOCTb, paBHOMEPHas CXOOUMOCTb.
97 CreneHHble psabl. Teopema Abens.
98 O6nacTb cxo0QuMOCTK cTeneHHoro psaa. Pagmyc cxoammocTu.
99 Teopema 0 paBHOMEPHOM CXOAUMOCTHU CTEMNEHHOro psaa.
100 CBoWicTBa CyMMbl CTENEHHOr0 psifia, NOYNEeHHOe UHTErpMpoBaHmne u auddepeHumpoBaHme.
101 Psn Ternopa. Teopema 06 ycrnosuu cxoanmocTtu psiga Tennopa.
102 Pagbl Tennopa gns exp(x), sin(x), cos(x).
103 TpuroHomeTpuyeckas cuctema (OyHKLMRA.
104 Pagbl dypbe. Teopema o cxogumocTtu psga dypee.
105 Pag ®ypbe ans 4eTHbIX U HeYeTHbIX PYHKUUA. Paa dypbe Ana nepuogmyeckmx oyHKUUN.
106 Psag ®ypbe B akCnoHeHUManbHou dopme.
107 OLY nepsoro nopsaka. Obuwme onpeaeneHnsl, reoMeTpu4Yeckoe NCTONKOBaHUe.
108 Teopema o paspelwumnmocTtu 3agaum Kown ana OLY nepsoro nopsgka.
109 OLY c pasgenstowmmmcs nepemeHHbiMU. OgHopogHbie OL1Y 1 npuBogALMECS K HAM.
110 YpaBHeHus B nonHbix guddepeHumanax u nuHenHsle O1Y nepeoro nopsgka.
111 OLY eToporo nopsiaka. Oblme onpeaenexns. Teopema o 3agade Kowwum.
112 OLY BTOpOro nopsaka, 4onycKaroLme NOCTPOEHUsSI OBLLErO peLLeHust.
113 JInHenHble ogHopogHble OLlY BTOpOro nopsigka.
114 JInHelHble HeogHopoaHble O[Y BTOpOro nopsigka.
115 JInHenHble ogHopoaHble O[1Y BTOpOro nopsiaka ¢ NOCTOAHHbIMU KO3dhdurLmeHTamu.
116 JInHeHble HeoaHopoaHble OY BTOpOro nopsiaka ¢ NOCTOAHHbLIMY KO3dbdmLmeHTamMu.
117 Teopus konebaTenbHOro KOHTypa.
Cemectp 4
118 OCHOBHbIE NOHATUSA TEOPUUN BEPOATHOCTMU.
119 YcnoBHbIe BEPOATHOCTU. BepoAaTHOCTL CnoxHbIX cobbiTun. dopmyna baneca.
120 PacnpegeneHne cnyyaHon BenuynHbl. HenpepbiBHLIV U AUCKPETHbIN cry4vau.




121 BuHomnanbHoe pacnpegeneHue. Pacnpeaenenue lNyaccoHa.

122 OpgHomepHoe HopManbHOE pacnpeneneHme.

123 OCHOBHble XapakTePUCTUKN CITyHanHOW BENUYMHBI.

124 KoBapuauus n koadhdUUNEHT KOppensauuu.

125 MpenensHble TEOPEMbI TEOPUM BEPOSTHOCTU. 3aKOHbI BOMBLUMX YMCEN.
126 OCHOBHbIe 3a4a4M 1 NOHATUS MaTCTaTUCTUKM.

127 Bbibopka 1 cnocobbl ee 3agaHus.

128 To4yeyHoe 1 MHTEpBanbHOE OLEHNBaHNE OCHOBHbIX XapakTePUCTUK.
129 CBA3b Mexay oLnOKoM BbIBOPKU, PUCKOM M 06 bEMOM BbIGOPKN.
130 OueHka (byHKLMKN pacnpegeneHms 1 NAOTHOCTU pacrnpeaeneHus.
131 MeToa MOMEHTOB  NpPW NOCTPOEHUU OLEHOK.

132 MeTog makcMmanbHOro npasaonogobuvs npu NOCTPOEHUM OLEHOK
133 Mposepka runotes. OCHOBHbIE MOHATUS.

134 Jlemma Henmana-lNupcoHa. PelueHne npocton napameTpuyecKkon rmnoTesbl

135 KpuTtepun cornacus lNMupcoHa.

136 KoppensiumoHHbin aHanm3. OCHOBHbIE NMOHATUS.

137 MapHas koppensums.

138 OnucaHue NUHeEHON perpeccum No BolOOpPKe.

139 MeTon HauMeHbLINX KBagpaToOB M OOHOMEpPHAas perpeccust.

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

He npegycmoTpeHbI
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHu1A (3aAayu, KeUChbl)

1. Belumncnutb 3agaHHbIn onpegenuTens 2-ma cnocobamu.
2. PelwunTb 3agaHHy0 CMCTEMY NIMHENHBIX anrebpanyeckmx ypaBHEHWI U BbINOSHUTL NMPOBEPKY.
a) metogom Kpamepa;
b) meTogom lNaycca;
C) MaTpUYHbIM METOLOM.
3. O6paTnTb 3agaHHy0 MaTPULY U BbIMOSHUTL NPOBEPKY
a) MeTooM 3fieMeHTapHbIX Npeobpas3oBaHuii;
) METOAOM COHO3HOW MaTpuLbl.
. OnpegenuTb paHr 3agaHHON MaTpuyubl.
. Beluncnute 3agaHHble npeaensi
. Hantn Toukm paspeiBa 3agaHHON pyHKLMKM (ECNMN OHM €CTb) U yKa3aTb XxapakTep pa3pbiB
. Belumenute  nponssogHble 3afaHHON OYHKLUK
. PackpbITb HeonpegeneHHOCTb No npasunam JlonuTans.
9. Bbluncnutb anddepeHuman dyHKUUn.
10. Hantu 3agaHHble HeonpeaereHHble nHTerparnbl
11. BblumcnuTb 3agaHHbIv ONpeaeneHHblin MHTerpan
12. BbluncnnTb HECOBCTBEHHbIV UHTErpan Un yCTaHOBUTb €ro PacxogumMocCTb.
13. Hanti yacTHble Npon3BogHbIE MEPBOroO 1 BTOPOro nopsigka Anst 3agaHHbIX yHKUMiA.
14. Hantu ctaumoHapHble TOYKM 3a4aHHON (DYHKLMKW OBYX NEPEMEHHbIX N ONpeaenvTb NX Xapakrep.
15. BbluMcnnTb 3aaHHbIN MOBTOPHBLIN MHTErpan.
16. BblumMcnuTb 3agaHHbI ABOWHOW MHTErpan.
17. Hantun obLiee pelueHne 3agaHHoro audpcepeHumansHOro ypaBHeHus 1-ro nopsaka.
18. Hantun pewenue 3agaumn Kowwu ons 3agaHHoro guddepeHumnanbHOro ypaBHeHus 1-ro nopsiaka.
19. Hawtun ob6Liee pelueHne 3agaHHoro guddepeHumanbHOro ypaBHeHus 2-ro nopsigka.
20. Haiiti uHtepeanbHoe pacnpeneneHne 3agaHHou BblI6opku
21. MNMocCTponTb TMCTOrPaMMy HacTOT U OTHOCUTESbHbIX YaCTOT AN 3aJ4aHHOW BbIOGOPKU.
22. Hantu ToyeuHoe pacnpegeneHue BbIOOPKM 3afaHHON BbIBOPKN.
23. Hantu amnunpudeckyto byHKUMIO pacnpedeneHus 1 noCTpouTb ee rpadpuk Ans 3agaHHoW BeIGOPKN
24. Hantun To4YeYHble OLeHKM MaTeMaTUYeCKoro oXXngaHusa n gucnepcum, cpeaHekBagpaTMyHOro OTKIOHEHNS U
ncnpasneHHon gucnepcum.
25. MNpoBepuTb M’MNOTE3y O CpeAHEM A1 3a4aHHON BbIOOPKM.

b
4
5
6
7
8

5.3 MeToau4yeckue matepuarnbl, onpegensilowme npoueaypbl OLeHUBaHUA 3HaHUN, YMEHUN, BNagaeHMn (HaBblKOB
1 (MNK) NPaKTU4YeCKOro onbIiTa J4eATeNIbHOCTH)

5.3.1 YcnoBusa gonycka oby4aroLerocs kK npoMeXxyTo4HOM aTTecTauum U NopsaaokK NIMKBMAALIMW akaAeMU4ecKomn
3a40/MKEeHHOCTHU

lMpoBeaeHve NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHLIM aktom CI6IYMTA
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS YyCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn obydatoLLmnxcsa»




5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm nNo AucuUnsiMHe

YcTHas +

[NMncbmeHHas

KOMﬂbPOTepHOG TecTnpoBaHue

5.3.3 OcobeHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum nNo ANCUUNIINHe

|_|pl/l npoBeaeHnn akaamMmeHa BpemMd, oTBoaMMoe Ha NoAroToBKy K OTBETY, COCTaBNAeT He 6onee 40 MUH.
CoobLeHne pe3ynbTaToB o6yqa+ou.|,emy0ﬂ npon3BoaAnNTCA HenocpeaCTBEHHO Nnocre yCTHOro oTeeTa.

NHas

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YyebHasa nutepartypa

ABTOp

3arnasue

MN3paTenbcTBO

| [og nspaHus |

Ccbinka

6.1.1 OcHoBHas yyebOHas nutepartypa

yxos, B. A., KoTtos,
. A., KotoBa, O. B.

Kypc Bbicwen matemaTukun. B
2-x Tomax. T.lI

MakeeBka: [loHb6acckas
HauMoHanbHasi akagemusi

http://www.iprbooksh
0op.ru/99383.html

2020
CTpouTenbcTBa U
apxutekTypbl, 96C ACB
KasakoB A. A., AHanuTtudeckas reomeTpus. http://publish.sutd.ru/
YKnxapesa A. A. Y. 1 cne.: cnieryntg 2016 tp_ext_inf_publish.ph
p?id=20169015
3ybosa, W. K., Octpas, | OcHoBbI MaTeMaTUYECKOro http://www.iprbooksh
O. B., AHuudcbeposa, J1. |aHanusa (Moaynb OpeHbypr: OpeHByprckuii op.ru/78807.html
M., Paccoxa, E. H. «OnpegeneHHbIn nHTerpan un rOCYAapCTBEHHbI 2017
HecoOCTBEHHbIE yHusepcuteT, 36C ACB
WHTErpanbi»)
yxos, B. A., KoTos, Kypc Bbicwen matemaTukun. B http://www.iprbooksh
. A., Kotosa, O. B. 2-x Tomax. T.I Makeeska: [loHbacckas 0p.ru/99382.html
HauWoHarnbHas akagemust 2020
CcTpouTenbcTBa U
apxutekTypbl, 96C ACB
Lertapeea, O. M., Bbicluas matematuka. Kasanb: KazaHckuii http://www.iprbooksh
XyanaxmeToBa, P. H., |Matepuanbl 4ns nogrotoBku HaLMOHanbHbIN op.ru/61962.htmi
XysunaxmeToBa, A. P. ©akanaBpoB n nccrneaoBaTensCKIn 2016
cneumanuctos. YacTtb | TexXHOMNorm4yeckni
yHUBEpcUTET
MarasunHHukos, J1. U., Bbicluas matematuka. Tomck: ToMckuin https://www.iprbooks
MarasunHHukos, A. J1. OnddepeHumansHoe rocyapCTBEHHbIN hop.ru/72078.html
ucumcrneHne YHUBEPCUTET CUCTEM 2017
ynpaBneHnsi u
pPagunoaneKkTPOHUKN
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
Wwnoea, 3. B., Teopusa BepoATHOCTEN U http://www.iprbooksh
Wwunos, O. U. MatemaTuyeckasi cTaTmcTuka CapartoB: An Nu Ap bykc 2015 op.ru/33863.html
MapaxoBckuir, A. C., MaTemaTtunyecku aHanus. Craspononb: Cesepo- http://www.iprbooksh
Benaw, A. H. MHTerpaneHoe ncumcneHne Kaskasckuit 2015 op.ru/62846.htmi
degepanbHbIn
yHUBEpcUTET
HwukoHoBa, I. A., OnddepeHumansHoe Kasanb: KasaHckuii http://www.iprbooksh
HwkoHoBa, H. B. ncuncnenne yHKUUn ogHON HaLMOHanbHbIN op.ru/79286.htmi
N HECKOJbKUX NEPEMEHHbIX nccnenoBaTtenbCckum 2016
TEXHOMOrMYeCcKnI
yHUBEpCcUTET
Csanugse, H. B, OndbdepeHunansHoe CaHkT-MeTepbypr: CaHkT- http://www.iprbooksh
AkyHuHa, I, B. WCYMCNEHNE B Ccriyvae MeTepByprekuii op.ru/49955.htmi
(pyHKUMM OAHON NEepemMeHHON rocy4apCTBEHHbIN 2015
apPXUTEKTYPHO-
CTPOUTENbHbLIN
yHusepcuteT, 36C ACB
CepyHoB E. B., Matematumka. COopHuMK 3agad http://publish.sutd.ru/
CepyHoBa E. A. Nno TEOPUN BEPOATHOCTEN Cho.: CrierynTtg 2016 tp_ext_inf_publish.ph

p?id=3582




6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM

OneKkTpoHHo-6MbnuoTeyHasa cuctema IPRbooks [3nekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

MHdopmaunoHHas cuctema «EgmHoe okHo gocTtyna k obpasoBaTenbHbIiM pecypcam. Pasgen. MHdopmaTuka n
MHGOPMAaLMOHHbIE TEXHOMOrMMy [AneKkTpoHHbI pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

PedepaTtuBHas n cnpaBoyHasa 6a3a AaHHbIX peLeH3npyemMon nutepatypbl Scopus [OnekTpoHHbin pecypc]. URL:
https://www.scopus.com

6.3 NepeyveHb NULEH3MOHHOIO N CBO60AHO pacnpPOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional
MATLAB
MHTepHeT-TpeHaxepbl B cdhepe obpasoBaHus

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOO6X0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

AyauTopus OcHalleHne
MynbTuMeauiiHoe obopyagoBaHue, creumannanpoBaHHas mebenb, Jocka

JlekumoHHas Y Py P

ayautopus

CneuuanuauposaHHas mebenb, Aocka
YyeGHas ayautopus
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